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PROCEEDI NGS
Call to Order and Introductions

DR. MARTING Good norning, |adies and
gentlenen. | would like to begin the neeting, if
you woul d be so kind as to take your seats.

The purpose of this norning's neeting is
to consider a new drug application, the agent
Conbi dex from Advanced Magnetics, |ncorporated, a
proposed indication for intravenous adm nistration
as a Magnetic Resonance |Inmagi ng contrast agent to
assist in the differentiation of netastatic and
non-netastatic | ynph nodes in patients with
confirmed primary cancer who are at risk for |ynph
node net ast ases.

W will start the neeting by having the
menbers of the panel introduce thenselves, and |
would Iike to begin on ny left, please.

DR LOEWKE: Sally Loewke, FDA. | amthe
Deputy Division Director for the Division of
Medi cal | magi ng and Radi ophar maceutical Drug
Product s.

DR. MLLS: Good norning. | am George
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MIls, FDA. | amthe Division Director for Medical
| magi ng.

DR HOUN:. Florence Houn, Ofice Director,
FDA.

DR LI: Zli Li, Medical Team Leader,
FDA.

MR, KAZM ERCZAK: Eugene Kazmi erczak,
Patient Consultant to FDA for prostate cancer.

DR BUKOWSKI: Ron Bukowski, Medical
Oncol ogi st, Cdeveland dinic Foundation.

DR. BRAWEY: Qis Braw ey, Medical
Oncol ogi st and Epi dem ol ogi st, Enory University.

DR DOROSHOW  Ji m Dor oshow, Division of
Cancer Treatnent and Di agnosis, NCl.

DR RODRI GUEZ: WMaria Rodriguez, Medical
Oncol ogi st, M D. Anderson Cancer Center.

DR. REAMAN. Gregory Reaman, Pediatric
Oncol ogi st, Children's Hospital, Washington, D.C. ,
and George Washi ngton University.

DR MARTINO  Silvana Martino, Medical
Oncol ogy, Cancer Institute Medical Group in Santa

Moni ca.

file:/l1l[Tiffanie/c/Dummy/03030NCO.TXT (7 of 440) [3/21/2005 1:27:18 PM]



filex////ITiffanie/c/Dummy/03030ONCO.TXT

MS. CLI FFORD: Johanna difford, Executive

Secretary to the Oncol ogy Drugs Advisory Comittee.

DR HUSSAIN. Maha Hussain, Medical
Oncol ogi st, University of M chigan.

DR. PERRY: M chael Perry, Medical

Oncol ogi st, Ellis Fischel Cancer Center, Col unbia,

M ssouri .

DR MORTI MER:  Joanne Mortiner, Medical
Oncol ogi st, Mores UCSD Cancer Center.

DR. OANBY: Dennis Oamnby, Pediatric
Al lergist at Medical College of Georgia.

DR D AGOSTING Ral ph D Agosti no,

Bi ostatistician from Boston University.

DR. DYKEW CZ: WMark Dykew cz, Professor of

Internal Medicine, Allergy and | munol ogy, Training

Program Director, St. Louis University.

DR. G ULIANO Armando G uliano, Surgical

Oncol ogi st from Los Angel es.

DR BRADLEY: Bill Bradley. | ama Neuro

MRl guy. | amthe Chairman of Radiol ogy at UCSD.

DR. AMENDOLA: Mar co Anendol a, Prof essor
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of Radi ol ogy, University of Mam.
DR. SMETHERMAN: Dana Snet her man,
Radi ol ogi st, Section Head of Breast |nmaging,

Oschner dinic.

DR, COUCH: Mari on Couch, Head and Neck

Surgeon fromthe University of North Carolina.

DR MARTINO If you would all turn off

your m kes, and for those of you that are new to

the conmittee, please recognize that you need to

speak into the mcrophone, and it only works when

you have pushed it and the red light is on. Once

you are done with its use, please turn it off.

There is a reasonabl e anbunt of echo that

| still hear in this room Can Audi ovi sual do

anything nore to clarify our sound? Ckay.

At this point, Ms. Johanna Clifford will

report on the Conflict of Interests.

Conflict of Interest Statenent

MS. CLIFFORD: The foll owi ng announcenent

addresses the issue of conflict of interest and is

made a part of the record to preclude even the

appearance of such at this neeting.
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Based on the submitted agenda and all
financial interests reported by the commttee
participants, it has been determ ned that all
interests in firms regulated by the Center for Drug
Eval uati on and Research present no potential for an
appearance of a conflict of interest.

Wth respect to the FDA's invited industry
representative, we would like to disclose that Dr.
Antonio Gillo-Lopez is participating in this
meeting as an acting industry representative acting
on behalf of regulated industry. Dr. Gillo-Lopez
i s enpl oyed by Neopl astic and Autoi mmune D sease
Resear ch.

In the event that the discussions involve
any other products or firns not already on the
agenda for which an FDA participant has a financial
interest, the participants are aware of the need to
excl ude thensel ves from such invol verrent, and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address

any current or previous financial involvenment with
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any firmwhose products they may wi sh to comrent
upon.

Thank you.

DR MARTING Dr. MIls, if you would
address the group.

Openi ng Remar ks

DR. MLLS: Thank you, Dr. Martino.

Good norning, Committee. The sponsor of
the application in this norning' s session, Advanced
Magneti cs, requests marketing approval of Conbi dex
for the proposed indication of assisting in the
differentiation of netastatic and non-netastatic
| ynph nodes, in patients with confirmed primary
cancer, who are at risk for |ynph node netastases.

The Agency is asked to consider an
i ndication specifically for differentiating
metastatic fromnon-nmetastatic | ynph nodes with
little restriction on the cancer type, clinical
stagi ng, and whether the patients have been
previously treated.

The Agency is in the second review cycle
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for this imaging product. The first review cycle
concluded with an approvable action and the sponsor
was asked to conduct additional studies to address
i ssues related to inconsistent efficacy results
anong the differential trials and to provide a
clearer identification for the conditions of use
for Conbi dex.

In addition, the sponsors were asked to
address safety issues related to Conbi dex-induced
hypersensitivity reactions.

In today's presentation, the sponsor wll
address these deficiency issues by using data that
were originally subnitted to the Agency, along with
new i nformati on from a published study in the New
Engl and Jour nal of Medi ci ne.

The Agency's presentation today will focus
on whether the primary anal yses that were based on
99 subjects fromthe U S. studies and only 48
subj ects fromthe European studies are adequate for
mar ket i ng approval based on the sponsor's proposed
i ndi cations, which reads as foll ows:

"Conbidex is for the intravenous
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admi nistration as a contrast agent for use with
MRI . Conbidex can assist in the differentiation of
nmet astatic and non-netastatic | ynph nodes in
patients with confirned primary cancer who are at
risk for |ynph node netastases."

Today, we will be seeking comrents on the
i ssues related to the sanple size and the adequacy
of tunor type presentation. W will be presenting
the variable efficacy results by the tunor type and
the size of the |ynph nodes.

We are seeking your opinion as to whether
these results suggest that the variations in
effi cacy performance of Conbidex are related to the
different tunmor types and to different |ynph node
si zes.

Today, we are seeking your advice on how
to better define the conditions for use for
Conbi dex, assuming the validity of the efficacy
results, so that use of Conbidex can provide
benefits to patients particularly in affecting
patient's treatnent decisions. This point is

particularly inmportant given the risks of
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hypersensitivity reactions associated with
Conbi dex.

Lastly, we will be seeking your
recommendati ons on what additional data are needed
if current data are found to be inadequate for the
mar keti ng approval of Conbidex at this tine.

Thi s concl udes the Agency's introduction
to the norning session.

Thank you, Dr. Martino.

DR. MARTI NO. Thank you

For those of you that are new to the
conmittee and are consulting to the commttee, the
final task that we will bring to you is answers to
certain questions that have been posed to the
committee by the FDA. Those are in a witten
format and each of you should have those at your
desk.

They are titled as Discussion and
Questions, so please recognize that it is very
specifically to answer those four questions which
will be the focus of the discussion at the end of

this norning' s presentations.
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At this point, | would like to ask Dr.
Roessel fromthe company to introduce their
speakers and proceed with their presentation

There will be an opportunity for questions
both to the sponsor, as well as to the FDA. | ask
that you hold your questions until their
presentations are conpl et ed.

Sponsor Presentation
Advanced Magnetics, Inc.
Conbi dex, Introduction and Indication

MR. ROESSEL: Good norning. Thank you,
Madam Chai rman, nenbers of the Advisory Conmittee,
FDA.

I am Mark Roessel, Vice President of
Regul atory Affairs, Advanced Magneti cs.

Today is an inportant day for us as we
have been working since 1992 to bring Comnbidex to
clinicians and cancer patients. W are pleased to
be able to show you today data fromcontroll ed
clinical trials denonstrating the safety and
ef ficacy of Conbidex and the great potential it has

for inproving imaging in cancer patients.
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We have a nunber of distinguished
consul tants and speakers here today including
radi ol ogi sts, surgeons, oncologists, and they are
avai l abl e to answer any questions you nay have at
the end of the neeting.

I want to bring your attention to the
indication. It has been read twice already. It is
for a differentiation of metastatic and
non-netastatic | ynph nodes in cancer patients.

Here is the agenda we are going to have in
our presentation and the key topics. Dr. Mikesh
Hari si nghani is going to show you the nmechani sm of
action of Conbidex and how it appears on MR i mages.

Dr. WIIliam Goeckel er from Cyt ogen
Cor poration, Vice President of Cytogen, who is our
mar keting partner, is going to present to you data
fromPhase |1l controlled clinical trials that were
designed in cooperation with the FDA for approva
of the agent.

Dr. Jerry Faich is going to review the
safety data avail abl e, denobnstrating that Conbi dex

can be safely adninistered using dilution and
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i nfusion.

Finally, Dr. Jelle Barentsz, a clinica
investigator with Conbidex, is going to review with
you the clinical utility of Conbidex in various
cancers.

Conbi dex is a diagnostic tool that
i mproves the anatomi c inmaging that is done every
day.

Now, | would like to have Mikesh
Har i si nghani

Mechani sm of Action, Conbi dex
Appear ance on MR | mages

DR. HARI SI NGHANI :  Good nor ni ng, Madam
Chai rman, nmenbers of the Committee, |adies and
gent | enen.

What | amgoing to do in the next couple
of minutes is to review what are the current
limtations of |ynph node imging as we practice
radi ol ogy today, also give an overvi ew of how
Conbi dex is acting and how it allows us to
differentiate benign fromnalignant |ynph node, and

then al so show you sone exanpl es of how it inproves
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sensitivity and specificity for noda
characterization.

So, the question is why do we need to
i mge | ynmph nodes, and | think one needs to
accurately stage primary cancer, and in doing so,
it is very inportant to know what the nodal status
is.

It is very inportant to know this
information to appropriately treat the patients.
Just to give you an exanple, in prostate cancer
patients, if the nodes are found to be netastatic,
it essentially commts the patients to non-surgica
nodes of therapy.

We al so need to get a sense of prognosis,
and that is another factor why nodal netastases are
important. Again, to give you an exanple in
bl adder cancer, if the patient is node-positive,
the five-year survival is way |lower than if the
patient is node-negative.

The risk of death al so increases 20
percent with each additional node being positive.

The current |ynph node staging as is
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performed today invol ves non-invasive i magi ng
techni ques, which essentially incorporates the
cross-sectional nodalities |like CT and MR, and the
other is the invasive nodes, which is essentially
surgery, which are considered to be the gold
standard today.

When one tal ks of the non-invasive
cross-sectional nodalities for staging |ynmph nodes,
the predom nant yardstick by which we differentiate
benign from malignant |ynph nodes is the size
criterion, and this is what we use.

If the node is oval and less than 10 mmin
size, or if it is rounded and less than 8 nmin
size, we | abel the node as benign

In contrast, if the node is oval and
greater than 10 mm or is rounded and greater than
8 mm we | abel the node as nalignant.

So, let's apply the size criterion to
these two individuals. These are two different
patients, both have obtained a CT scan for staging
pur poses.

The example on your left is an enlarged
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node in the pelvis, which measures 18 mmand is
rounded. No matter which size criterion you use,
you woul d | abel this node as nmalignant.

The example on your right is a different
patient, again a patient with a primary pelvic
tumor. There is a small node in the pelvis, which
measures 5 mMm  Again, no matter which size
criterion you use, you would | abel this node as
beni gn.

But at surgery, it was exactly the
opposite. Thus, you can see that size criterion is
an i naccurate yardstick by which we categorize
nodes t oday.

Mor phol ogy has been to a certain extent
used in conjunction with size criteria
occasional ly, and one of the inportant norphol ogic
features we rely on is presence of fatty hilum as
you are seeing here.

It is said that if the node has a centra
fatty hilum that is a sign of benignity, however,
we have seen from our experience that even snall

nodes, as the case here, with the fatty hilumin

file:/l//[Tiffanie/c/Dummy/03030NCO.TXT (20 of 440) [3/21/2005 1:27:18 PM]



filex////ITiffanie/c/Dummy/03030ONCO.TXT

this patient with bl adder cancer, was bi opsy proven
to be positive and having nmalignant cells.

Thus, norphol ogy, too, has its drawbacks
and when used with size criterion, can be a
probl em

Central necrosis is the other norphol ogic
feature which has occasionally been said to be a
very useful way to allow for diagnosing malignant
nodes, but it is inportant to realize that when
nodes becone necrotic, they are enlarged beyond a
cm and by size criterion, you would still call
them positive.

Wel |, what about surgery, which is
considered to be the gold standard, and | am goi ng
to use prostate cancer as an exanple, but | think
the underlying principle can be applied or
extrapol ated to other tunors, as well.

In prostate cancer, pelvic |ynph node
di ssecti on acconpani ed by frozen section path
exam nation is considered to be the gold standard.
However, the way |ynph nodes are sanpl ed today, at

the tinme of surgery in internmediate to high risk
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prostate cancer patients, the standard pelvic

| ynphadenectomy is limted. This is because the

surgeon only resects the low external iliac and the

obturator group of |ynmph node.

In the recent or not too recent, in an

April 2000 study published in the Journal of

Urology, it was shown that if the surgeon extends

the | ynphadenectormy and takes out the high external

iliac and the internal iliac nodes, keeping al

other risk factors the sane, the incidence of |ynph
node netastases junps from 10 to 26 percent, so you

can see that a potential of 16 percent miss rate if

one just follows the standard pelvic

| ynphadenect ony.

So, that begs that question why don't we

do that in all the cases, because there is a
significant norbidity that comes with that

procedure. Mbreover, it is also inportant to

realize that the frozen section analysis can al so

have a fal se negative rate of 30 to 40 percent,

all these factors show us the limtations of how

even when surgery is perforned and nodes are

file:/l/l[Tiffanie/c/Dummy/03030NCO.TXT (22 of 440) [3/21/2005 1:27:18 PM]

22



filex////ITiffanie/c/Dummy/03030ONCO.TXT

sanpl ed, there are sone limtations.

Here is an exanple of a patient who had
underwent radical prostatectony, and you can see
clips where the surgeon has taken out the |ynph
nodes, and as | said earlier, this is what standard
| ynphadenectony involves, is the low external iliac
group of |ynph nodes.

There was a small nod posteriorly in the
pelvis that was not sanpled, and the patient was
| abel ed as cured. Eight nonths later, the patient
shows back with that node nmushroonming into a
full -bl own netastases, and this is a good exanple
of how surgical sanpling can sonetines be linited
by what the surgeon can see and sanpl es.

Thus, there is a current need for a
non-i nvasi ve techni que that not only detects, but
al so characterizes | ynph nodes with a high | evel of
accuracy, not conpronising sensitivity for
specificity.

It also provides a broad anatony coverage
whi ch neans you not only | ook at |ynph nodes right

next to the prinmary cancer, but also can | ook at
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| ynph nodes in a broad anatonic area beyond the
confines of the regional distribution

That is where | think Conbidex, or the
phar macol ogi ¢ nanme ferunoxtran-10, is an excellent
contrast tool that can be utilized with MR  This
is an iron oxide based nanoparticle with a centra
i ron oxide coat and a surroundi ng dextran coating.

This slide shows how the contrast acts.
After intravenous injection, the contrast |ingers
in the bl ood vessels for a long tinme, has a | ong
bl ood half-life. It gradually |eaks out and then
is transported to the | ynph nodes where it binds to
the scavenger on macrophages. Thus, the nmechani sm
of action of uptake in the normal nodes is via
macr ophages. So, if the node is functioning
normally and has its normal conpl enent of
macr ophages, the contrast would then localize to
the nodes and turn the normal area of the node
dar k.

I would like to enphasize at this point,
two points in the nechanismof action. One is the

contrast is targeting the nornal |ynmph node and
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black is benign, so it is the normal part of the

node that is turning dark

If you have an area of tunor deposited in
t he node, then, that area of the node is devoid of

normal functioning macrophages and that area woul d

show | ack of uptake and continue to stay bright.

Anot her inportant point to renenber is

that this mechani smof action is independent of

which primary cancer affects the node, and, hence,

the | ack of uptake woul d be present no matter which

tunmor deposit is present within the |ynmph node.

This slide is just to show the techni que

that we use. Any conventional 1.5 MR systemthat

exi sts today in the community, independent of

vendor platform can be used for inmaging the MR

wi th Conbi dex, and these are the sequences, again

not hi ng fancy, just regular bread and butter
sequences.
We can do post-processing, which can

provi de for el egant ways of communi cating the

informati on, but these are not essential for naking

t he di agnosi s.
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So, let me show you an exanple of how the
Conbi dex acts in real life. This is a patient who

has a known pelvic nmalignancy. There are two |ynph

nodes in the groin. Both are hyper-intense or
bright on the pre-contrast.

Twenty-four hours after injection of

Conbi dex, you can see the nedial node is turning

honogeneously dark, and that is the node that is

benign. The node to the right shows |ack of

upt ake, and that neans that it's infiltrated with

cancer and, hence, it is not taking up the
Combi dex.

Let me show you sone exanpl es of how

Conbi dex scanni ng inproves sensitivity in detecting

nmet astases in small | ynph nodes.

This is a patient with prostate cancer
under goi ng staging. The yellow arrows point to two

very small nodes next to the external iliac vein.

Agai n, by size criterion, you would never cal
these nodes positive.
On the pre-Conbidex scan, you can see

these two nodes are hyper-intense, and 24 hours
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| ater after Conbidex, the inferior one is turning
honogeneously dark. 1t nmeans that that is benign
The one which is pointed by the red arrow shows

| ack of uptake, and that is the one which is
mal i gnant, which was proven at the time of surgery.

This is a patient with breast cancer.
Again, the patient is lying prone. Here is the
lung, the breast of the patient, and we are | ooking
at the axilla. Again, there are two very snall
nodes in the axilla pointed by the yellow and the
red arrow, measuring between 3 to 4 nm

After giving Conbi dex, the superior one is
turning dark as outlined by the yellow arrow, the
inferior one, which is the red arrow, shows |ack of
update, indicating it's nmalignant and again proven
with surgery.

So, | have shown you how Comnbi dex i nproves
sensitivity in different types of primary cancers.
It is equally inportant to have enhanced
specificity, which neans if the node is enlarged,
you need to accurately diagnose it as benign or

mal i ghant .
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So, here is a patient with bladder cancer

You have an enl arged node neasuring 20 mm and this
was | abel ed as malignant on the contrast-enhanced
CT. On the pre-contrast MR it is hyper-intense.
Post - Combi dex, it turns honobgeneously dark
indicating it's benign and was proven so on bi opsy.

Anot her exanpl e of enhanced specificity,
again a patient with prostate cancer. The two
yel l ow arrows point to enl arged obturator nodes,
agai n | abel ed nal i gnant based on the size
criterion, but post-Conbidex, you can see it is
turni ng honogeneously dark, and these turned out to
be reactive enlarged nodes or reactive beni gn nodes
in the pelvis.

As you can see, by inproving the
sensitivity and specificity in these patients, one
can provide for inproved clinical staging, and then
al so provide for better surgical planning and
better radiation therapy and i nage- gui ded
i ntervention planning. Sonme of these points wll
be highlighted Iater by ny colleague, Dr. Jelle

Bar ent sz.
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Thank you
Effi cacy Data from Phase |11 Cinical Studies
DR GOECKELER: Good norning. | am going

to reviewin the next few mnutes the efficacy data
in support of the proposed indication. The studies
I will be discussing were designed to evaluate the
ability of Conbidex to inprove the differentiation
of metastatic fromnon-metastatic |ynmph nodes,
particularly in the post-contrast setting.

To do this, we conpare the paraneters of
sensitivity and specificity in both the pre- and
post-contrast inage sets. The study's design,
whi ch was conducted in cooperation with the FDA
provided for multiple primary tunor types and
i ndependent blinded eval uations of inage sets with
hi st opat hol ogi ¢ confirmation of the imaging data.

I think it is worth taking just a step
back to say that all the inmaging data that you wll
be presented this norning by the sponsor involves
hi st opat hol ogi ¢ confirmation at the individual node
| evel, which is a significant undertaking.

So, in reviewing the efficacy data, | wll
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first go over quickly the blind read procedures
that were used in conducting the analysis of this
data, review the data fromEU and U.S. Phase ||
studies, talk a little bit about data from
publication in the New Engl and Journal of Medicine
that investigated the agent in this application,
and finally, close by |ooking at how this

i mprovenent in differentiation at the nodal |eve

i mpacts clinical nodal staging.

So, first, the blinded read procedure, and
there are a nunber of blinded reads that were
carried out in each of the clinical studies, so
will try to explain the term nology and the
sequence in which they were conduct ed.

Al'l the blinded reads were carried out
with the readers blinded to clinical, denpgraphic,
and pat hol ogi ¢ i nformati on, and the cases were
presented in random order.

The readers were first presented with the
pre-contrast images, and based on the pre-contrast
i mages al one, made an assessnent on size based.

You will also see that in sone of the
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slides called an MRl -based di agnosis, and then the
reader nade a second assessnment based solely on the
pre-contrast image, which was based on the reader's
skill. In that subjective evaluation, the reader
was allowed to use any criteria they thought was
appropriate in differentiating netastatic from
non-net astatic | ynph nodes.

Fol I owi ng those readi ngs, the readers were
presented with the post-contrast inmages and carried
out an evaluation of the post-contrast side by side
with the pre-contrast imges. This is a so-called
pai red evaluation. The prospective primary
endpoint in each of the Phase Il studies was a
compari son of the paired evaluation with the
pre-contrast size-based evaluation at the noda
| evel

Next, a period of about two weeks to
elimnate a recall bias was allowed, and then the
readers were presented, again in randomorder, wth
the post-contrast only inages, and then nade an
assessnent based only on the post-contrast inmage,

which is called the post-contrast eval uation
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Post - contrast inmages, there were reading
gui del i nes devel oped to assist the reader in
eval uating the nodal post-contrast inmages. They
were prospectively devel oped and finalized before
the blinded read. Thus, the Phase Il blind read
of images is a valid assessnent of nodal inmages
across a w de range of cancers.

This is the study population in the three
studies that | will be talking about - the U'S
Phase 111, the EU Phase 111, and the New Engl and
Journal. The nunber of patients dosed and the
nunber of patients with histopathology is not
al ways the sane since eventually, not all patients
go to surgery for things that happen in the
intervening tinme between the inmaging session and
the treatnent of the patients

This outlines the number of |ynph nodes
that were evaluated in the various studies both
pre- and post-contrast and a breakdown of where
those | ynph nodes resided by anatom c region in the
various cancers.

So, right into the Phase IIl study, in the
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EU Phase |1 study, what we see is that in the
pre-contrast eval uations, both the size and the
subj ective base, we see a high pre-contrast
sensitivity and a | ow pre-contrast specificity,
whereas, in the post-contrast evaluation, the
pai red eval uation, what we see is sensitivity
remai ns high at 96 percent, but specificity is
significantly inproved, and the inprovement in
specificity was statistically significant over both
of the pre-contrast reads and for both of the
bl i nded readers.

W |l ook at the data fromthe U S. Phase
Il study. It's alittle bit different situation
In the pre-contrast size-based analysis, in the
pre-contrast analysis, sensitivity was | ow and
specificity was high, so sort of just the opposite
of what was seen in the EU study.

In the subjective evaluation, we see that
the subjective reader's assessnent resulted in a
very high sensitivity, but the tradeoff for that
increase in sensitivity was a |arge decrease in

specificity.
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So, the pre-contrast reads had either
sensitivity or high specificity, but not both.

the post-contrast reads, you will see that

sensitivity was high and specificity was high, so

we had a conbination of high sensitivity and high

specificity.

You will also note that in the post-only

read, in which the only inage that was avail abl e
was the post-contrast image, resulted in the
hi ghest | evel of inmaging perfornmance and the
greatest |evel of consistency.

If we take a look for just a mnute at
this discrepancy between the two pre-contrast

reads, where one had high sensitivity and | ow

specificity, and the other was the opposite, if we

| ook at the fal se diagnoses that occurred in these

various blinded readings, and we | ook at false

di agnoses as a percentage of the total, we see that

the percentage of false diagnoses for both of the

pre-contrast reads is relatively the sane.
What we see is that in the subjective

readers' diagnosis with the readers subjectively
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overreading to try to account for the known | ow
sensitivity of the size-based analysis, we see a
very |l arge percentage of false positive reads that
occur in the subjective readi ngs, whereas, in the
post-contrast reads, we see a decreased percentage
of false reads with the | owest and npbst consistent
data again in the post-only read.

This is the data broken out by body
region, and you can see that in the head and neck
and breast, we saw |arge increases in sensitivity
when we conpare the pre- to the post-contrast read,
mai ntai ni ng specificity which overall resulted in
the increase in accuracy.

In the pelvis and abdomen, we had nore
noderate |l evels of increase in both sensitivity and
specificity, the net effect of which is that the
increase in accuracy in the pelvis and abdomnen is
virtually identical to what one sees in both the
head and neck and the breast.

One region that was a little bit different
was in the lung. In the lung, we see nore

nmoderate, small increases in both sensitivity and
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specificity, and we believe this has to do with
limtations of anatomic inmaging in this particul ar
body regi on, and not differential uptake or
performance of the contrast agent.

So, turning now to the data published in
the New Engl and Journal of Medicine, and | think
this data is inportant supplenental data that can
hel p us understand better sone of the differences
that were seen particularly in the pre-contrast
reads in the Phase |Il studies and also can hel p us
learn a little bit nore about the performance of
the agent in different size nodes.

So, this is a study carried out in
prostate cancer patients at two centers, one in the
US., one in the EU 40 patients fromeach site.
There was a centralized i ndependent blinded read
wi t h hi st opat hol ogi ¢ confirmati on of data.

So, to address sone of the issues that |
just nentioned, | amgoing to go through the data
inalittle bit of a sequential order.

First, with regard to the issue of the

di screpancies in the pre-contrast eval uati ons and
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also to l ook at the issue of the effect of noda
size on the performance of the contrast agent, what
you see is as you nove across these three studies,
the distribution of nodes categorized as either
greater than or less than 10 mm and that is an
appropriate cut point because as Dr. Harisi nghan
said earlier, that is the point at which we
differentiate a malignant from a non-malignant
node.

W see that as we nmove fromthe EU to the
U S. to the New Engl and Journal study, the
proportion of |large nodes are greater than 10 nmin
the yell ow, goes from about three-quarters to about
athird to only 7 percent in the New Engl and
Jour nal st udy.

We see in the pre-contrast size-based
sensitivities and specificities, we see that the
sensitivities and specificities largely track with
the nodal size. That is, in studies where there
was a high proportion of |arge nodes, we see a high
sensitivity in the pre-contrast evaluation in the

green bars, which decreases as the proportion of
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| arge nodes in the study decreases.

Conversely, as in the purple bars, we see
that as the percentage of snmall nodes increases,
then, the specificity increases al so.

So, finally, in the post-contrast data,
what we see is that we see a | ack of dependence of
the performance of the agent on the size of
distribution of the nodes in the study. W have
hi gh sensitivity and specificity regardl ess of the
distribution of the |ynph node sizes that were in
those studi es.

Finally, just a word about clinical noda
staging in the U S. Phase |IIl study, we |ooked at
clinical nodal staging where we could coll apse the
nodal stage in its sinplest formto where patients
were either node positive, node negative, or
i ndet er mi nat e.

What we see here is a conparison of the
clinical nodal stage that was assigned based on the
i mages conpared to the eventual pathol ogic stage,
and we can see as we go fromthe pre- to the

post-paired to the post, the percent where the
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agreement was correct increases, the percent where
it's incorrect decreases, and the percentage that
could not be staged al so decreases.

So, to sumup, there are two prospective
Phase 111 studies. The pre-contrast evaluations in
t hese studi es show a characteristic tradeoff of
sensitivity for specificity. Post-contrast
eval uati ons show high sensitivity and high
specificity, which results in an overal
i nprovenent in accuracy.

The inproved | ynmph node differentiation
i mproved clinical staging. The supporting data
fromthe New Engl and Journal publication showed
hi gh sensitivity and specificity in a popul ati on of
largely small | ynph nodes.

Finally, these data collectively
demonstrate the efficacy of Conbidex in
differentiating netastatic fromnon-netastatic
| ymph nodes.

Thank you. Now, Dr. Faich will review the
saf ety data.

Safety Data fromddinical Trial
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DR FAICH | amJerry Faich. Good
mor ni ng, menbers of the panel, Chairnman, and FDA

What | would like to do rather briefly is
revi ew t he anpunt of exposure data that has been
obt ai ned for Combi dex, discuss and show you the
pattern of adverse events that have occurred, nake
a few conparisons with other agents, and then
di scuss the proposed risk managenent plan for the
product .

In total, 2,061 subjects have been dosed
with Conbidex. O these, and | would like to
enphasi ze this and explain it, 131 received bol us
injection. This was in the process of devel opi ng
or exploring the utility of the product for liver
scanni ng, which required a bolus injection. That
i ndi cation and node of administration has been
dr opped.

The remai ning patients, the renaining
1,930 patients were dosed with dilution and
infusion either in 50 mM or 100 m saline, and
within those, there were 1,566 cases at all doses

who got the 100 m dilution
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For the proposed indication and node of
distribution, there were 1,236 patients in the NDA
receiving 2.6 ng of iron/per kg at the 100 m
dilution over 30 mi nutes.

This shows you on the | eft-hand side the
rate of adverse events in the bolus injection 30
percent, in the nmiddle 17 percent for 50 n
dilution, and 14 percent on the right-hand side for
100 m dilution showing a clear dose-response
relationship in ternms of adverse events, and this
is indeed why the 100 m dilution has been focused
on.

It needs to be said that during the bolus
injection studies, there was one anaphyl actic death
that occurred i mediately. That and the need to
use bolus injection for liver scanning is what |ed
to dropping the pursuit of that indication

This shows you in the 1,236 patients the
pattern and rates of adverse events, you can see
going fromvasodil ation at 3.4 percent, rash, back
pain, pruritus, urticaria, et cetera, overall

totaling these 15.8 percent.
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I would sinply like to enphasi ze that
nearly all of these were mld, transient, and
self-limted

Wthin the 1,236 core patients, 5.6
percent had adverse events fromthat prior |ist
that could be called hypersensitivity events.
Mainly these were vasodilation. It included 24
patients, however, who had nore than one synptom
fromthat |ist.

Only 4 of the 1,236 patients, or 3 per
1,000, had a serious adverse event. The serious
adverse event rate is no greater than that found in
| abel ing for nonionic iodinated contrast nedia,
whi ch ranges fromO0.6 to 1.5 percent, and | will
show you that in a nonent.

There were no |ife-threatening
anaphyl acti c/ anaphyl actoi d reactions at the
proposed dose and nmet hod of adm nistration

In terns of immedi ate adverse events,

i medi at e hypersensitivity adverse events can, of
course, be controlled in large part by stopping the

infusion. The nbst commpn reaction, as | noted,
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was fl ushi ng.

Thirty-six patients had infusion stopped
and restarted, that is, these patients were
rechal lenged. Only two of themcould not tolerate
the rechall enge and were di sconti nued. The
remai ning 36 went on to conplete their procedure.

Put a slightly different way, 94 percent
of all immediate hypersensitivity reactions
occurred within the first 5 m nutes after dosing.
Most hypersensitivity reactions, as | indicated,
were mld to noderate in intensity.

At the proposed dose and net hod of
admi ni stration, out of the 4 serious AES, 2 were
classified as i mredi ate hypersensitivity reactions
using the FDA definition. That translates to a
rate of 1.6 per 1, 000.

In terms of anaphyl actoid reactions, again
using an FDA definition of affecting two body
systens, there were 12 such patients at the
proposed dose and nethod of adm nistration. Two of
those were consi dered serious.

Four of the 12 were in the group that had
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i nfusi on stopped and then were rechal | enged wi t hout
subsequent problens. The majority of these 12 had

dyspnea and flushing. There were no serious

hypot ensi on or respiratory conprom se seen in those
12 patients.

I don't nean to nmake much of this, but I
do showit, and it is always hazardous, and one has
to interpret data carefully when you conpare one
set of data fromone set of studies and |abels to
anot her, but what | would like to do here is cal
your attention to the Conbi dex data across the top

The overall AE rate was 15.8 percent, the
serious AE rate was 3 per 1,000. That is those 4
cases | mentioned. If you |l ook down in the
ri ght-hand columm just at serious AEs and conpare
it to other iodinated contrast agents, both from
data in their | abels and published studies, you
will see for Utravist, that serious AE rate is 1.1
percent.

For comparators in studies done with
Utravist, it was 0.6 percent, for xilan it was

1.5 percent, and for conparators to Oxilan and
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studies done with it were 1.1 percent. So, this is
a basis or ny basis for concluding there is not

evi dence that there is increased risk of serious
adverse events conparing this drug to commonly used
i odi nated contrast agents.

There is not nuch in the literature about
anaphyl axis in contrast agents. Here are 2 recent
studi es that have been published. This is Neugut
in the Archives of Internal Medicine. His
publ i shed anaphyl axis rate done from his own
studies and across the literature was 2 per 1,000
to 10 per 1,000 or 0.22 to 1 percent. He noted
that it mght be | ower and nost people are taking a
rate of about half that for |ow osnmolality contrast
agents.

Davi d Kaufrman, at the Center for
Epi dem ol ogy in Boston, published this paper in
2003, and for contrast agents, this was an
i nternational study of anaphylaxis, the observed
rate was 7 per 10,000. For nonionics, again, as
sai d, 50 percent of that, about 3.5 percent, and

there was a range as you see here.
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Conbi dex falls within or at the | ower end
within that range of val ues.

In ternms of a risk managenent plan for
this product, it is largely in keeping with
exi sting guidelines and calls for physician
educati on, enphasi zing the need for dilution and
sl ow i nfusi on obviously as a nmeans to be able to
intervene if a reaction is occurring. The |abeling
will be consistent with that, and the proposal is
to conduct targeted surveillance to gather further
data to reinforce the safety data that | have shown
you.

To sumarize, then, there has been
consi derabl e clinical exposure in the devel opnent
program Hypersensitivity is relatively infrequent
and conparable to that of other contrast agents,
and the risk managenent programthat | just
described is in accordance with existing
gui del i nes. Thank you

Dr. Barentsz, please.

Clinical Uility of Conbidex in Various Centers

DR. BARENTSZ: Madam Chai rman, menbers of
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the Committee, nenbers of the FDA, | am an
oncol ogi ¢ radiol ogi st and | have been using
Conbidex MRl in nore than 500 patients, and | amin
frequent contact with investigators in both the
U.S. and in Europe.

From the previous data, you have clearly
shown that this contrast agent works. A black
| ynph node is normal, and a white |ynph node is
abnornmal. That is despite the tunors type.

Nonet hel ess, evaluating its clinica
utility is alot nore difficult, and for that you
need personal experience, as well as post-Phase |1
studies. Based on these two, | amgoing to try to
show you the clinical utility and some cancer
types.

The revi ewed publications were all in top
ranking journals. It was blinded post-contrast
i mage eval uation with gold standard hi st opat hol ogy,
and all those papers described a potential inpact
on treatment planning.

The areas being defined where Conbi dex MR

provides a significant clinical benefit were
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prostate, bladder, head and neck, and breast, and
want to address those issues with you in the next
10 mi nutes.

As you can see, data were collected from
al most 200 patients and al nost 2,000 | ynph nodes.
These are the data on sensitivity and specificity
and accuracy.

You can see that the data are highly
consi stent, showing a high sensitivity,
specificity, and accuracy for all the cancers.

Now, let's start with the clinical utility
in prostate cancer. First of all, you have to
define the current strategies. Current inmaging has
an insufficient sensitivity for |ynph node staging,
and therefore, urologists are perform ng an
i nvasi ve operative surgical |ynph node sanpling to
detect the |ynph nodes.

These techniques have limtations, only a
limted area sanpled, and therefore, up to 31
percent of the positive |ynph nodes are outside of
the surgical area, which have been shown by sone

data recently published in the urology journals.
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Furthernore, surgical sanpling has a
complication rate reported to be 22 percent for the
open di ssection and 5 percent for |aparoscopic
di ssection, including | ynphocel e, |ynphedema, deep
venous thronbosis, pul monary enbolism nerve
damage, and bl ood | oss.

Because of the limtations of current
i magi ng techni que and current stagi ng techni ques
for the | ynph node di ssection, these urologists are
advocating at this monment now an extended | ynph
node di ssection. They state that they will detect
those | ynph nodes, however, this significantly
increases norbidity. The question is are the |ess
i nvasi ve way techniques to solve this probl em

As you can see, using the post-contrast
studi es of Conbidex, there is a dramatic decrease
of the nunber of false positives, as well as the
nunber of fal se negatives, but what is even nore
inmportant is that in our study in the New Engl and
Journal of Medicine, in 6 percent of all the
patients, we found a small non-enlarged | ynph node

whi ch we coul d biopsy, and in all those patients,
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we could confirmthe diagnosis by inmage-guided
bi opsy, and these patients did not undergo any
surgi cal dissection

Furthernore, in 11 percent, we found |ynph
nodes whi ch were outside of the surgical field, so
they will be missed with regular surgery.

Al'l these findings were confirmed by the
surgery because before the operation, we told the
urol ogi sts where the | ynph node was, and they could
then find them

I would like to show you two

representative cases. Here, you see a white |ynph

node, netastatic, of only 7 nmin size. It is very
close to the internal iliac artery, which is
outside of the normal surgical field. |In this

| ynph node, we performed an inmage-gui ded bi opsy
whi ch was positive, and in this way a correct

di agnosi s was being evaluated in a | ess invasive
manner, and this avoided inappropriate treatnent.
This patient had, instead of a prostatectony, an
andr ogen abl ati on.

I n another patient, you see a | ynph node
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over there with a tiny white structure. You can
see it over there. This was also a | ynph node
outside of the surgical field. W told our

urol ogi st where this |Iynph node was | ocated. It
was found and it was confirmed histopathol ogically
that this | ynph node had a 1-nm netastasis.

What about bl adder cancer? It is actually
the sane story. 1In 24 percent of positive |ynph
nodes, there are positive |ynph nodes in 24 percent
despite negative pre-operative inmaging techniques.

The presence of |ynph nodes radically
changes the treatnent option especially if there is
N2 and 3 node, or if there are nore than 4 nodes,
so finding these | ynph nodes al so here is very
i mportant.

If you perform an extended | ynph node
di ssection, you detect nmore |ynph node, it wll
i ncrease survival for mniml disease, however
also in this extended | ynph node di ssections, not
all Iynph nodes have been sanpl ed. Furthernore,
this increases norbidity.

These are the data in 172 | ynph nodes in
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58 patients froma Radiol ogy paper, and it has been
shown that in normal-sized | ynph nodes, 10 out of
12 were detected using Conbidex MR, and this

i nformati on was crucial for the surgeon to find
these | ynph nodes, and they were renoved.

Most i nportant areas, also head and neck
The survival rates depends on whether the tunmor has
metastasis in | ynph nodes or not. Therefore, the
status of cervical |ynph nodes is vital for the
choi ce of therapy.

Twenty-five percent of positive |ynph
nodes are found despite negative preoperative
i magi ng techni ques |ike contrast CT or
ul t rasound- gui ded bi opsy. Why? Because these
| ynph nodes are bel ow normal size criteria. They
are only 5 to 10 nmin size.

Because of the fact that these | ynph nodes
do not show up with inmagi ng, head and neck surgeons
perform conmonly a radi cal neck dissection, which
causes a very severe cosnetic deformty and has a
very high conplication rate, in literature reported

up to 54 percent.
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The data from Mack, et al. in Radiol ogy
show a very high sensitivity and negative
predictive value, and furthernore, what is nore
important, if you | ook on a patient |evel, they
were able to nmake an accurate diagnhosis in 26 out
of 27 patients, and what is the npbst inportant
thing is that this information woul d have resulted
in reduced extent of surgery in 26 percent of these
patients, so avoiding an aggressive neck
di ssecti on.

One representative inage. This was a
patient with, on the CT scan, an enlarged 12 mm
| ymph nodes, however, on the post-Conbi dex MR, you
see the | ymph nodes are black. This was the 12 nm
one, this was the 10 mm one, and they were nornal.
In this patient, a neck dissection could have been
avoi ded.

Finally, breast cancer. The commonly used
stagi ng procedure at this nonment is the sentine
| ynph node staging, which has fal se negative
nunbers of 3 to 10 percent, and is an invasive

techni que, but what is even nore inportant is that
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recent data have shown that the sentinel |ynph node
is the only positive |lynph node in 61 percent in
patients with positive |ynph nodes.

Nonet hel ess, these patients all undergo an
axillary |ynph node dissection, and this has a high
rate of clinically significant conplications.

A technique with a high negative
predictive value perfornmed in an adjunct to the
sentinel |ynph node procedure in patients with one
positive sentinel |ynph node nmay reduce the nunber
of axillary Iynph node dissections.

These are the published data in al nost 300
patients by Mchel in Switzerland, and you can see
that this technique has a high negative predictive
val ue.

I would Iike to show you one
representative case fromour institution. This is
a very, very tiny primary tunor, and this was the
positive sanple on | ynph nodes. This |ynph node is
whi te on Conbi dex, so that nmeans netastatic, and
you can see that the second and third station |ynph

nodes, that they are black, so in this patient, al
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the other |ynph nodes were black, which in this
case was confirmed by hi stopat hol ogy.

Now, to the final conclusion. | have
tried to show you sone areas of clinical utility of
this contrast agent, and as soon as we get nore
experience, there will be a | ot nore areas.

To summari ze, the current techniques to
detect positive |ynph nodes in prostate, bl adder,
head and neck, and breast cancer have significant
limtations.

Conbi dex MRl shows high sensitivity and
specificity not only on the nodal basis, but also
on the patient-to-patient basis, which for a
clinician is even nore inportant.

Theref ore, Conbi dex MRl may reduce the
extent of surgery and norbidity, and finally,
Conbi dex MRl identifies additional positive |ynph
nodes for biopsy or inmage-guided extended |ynph
node dissection in this way inproving the staging
of the surgeon.

Thank you.

MR. ROESSEL: Thank you. That concl udes
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our presentation.

Qur clinical data and the clinicians
t hi nk have shown you that Conbidex is an inportant
di agnostic inmaging tool that inproves the current
practi ce.

Thank you. We are available for any
questions you have.

DR. MARTI NO. Thank you

At this time, | amgoing to ask Dr. Li to
present his view of this data, and once that is
done, we then will take questions for both the
sponsor and the FDA

FDA Presentation
Effi cacy and Safety of Conmbi dex (NDA 21-115)

DR LI: Dr. Martino, nenbers of panel,
| adi es and gentl enen, good norning. M nane is
Zili Li. | ama nedical team | eader with the
Di vi sion of Medical |nmaging and Radi ophar maceuti cal
Drug Products at FDA. | ama board-certified
physician in preventive medicine with specia
training in epidem ol ogy.

Today, | would like to share with you our
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review of findings of NDA Application 21-115
Conbi dex.

I would like to start off by noting that
this presentation represents a collaborative effort
by a group 